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SPECIFICATION 
ONBOAE^D AUDIO VISUAL SYSTEM 

Technical Field 

5 This invention relates to an entertainment system for 

enjoying video and audio inside a motor vehicle and, more 
particularly, to an onboard audio visual system in which a 
driver (inclusive of a front-seat passenger) and rear-seat 
passengers selectively use various audio visual devices by 
10 their own preferences. 

Background Art 

FIG. 1 is a circuit diagram showing a circuit configuration 
of a conventional onboard audio visual system. This apparatus 
15 is called as a rear entertainment system in which a driver and 
rear-seat passengers enjoy listening to audio and watching at 
video. This kind of system is found also in USP 5,661,811. 

Referring now to FIG. 1, reference numeral 51 denotes a 
frequency modulation (FM) /amplitude modulation (AM) tuner, 
20 reference numeral 52 a cassette tape player, and reference 
numeral 53 a compact disc (CD) player or a minidisk (MD) player. 
Reference numerals 21, 22 denote audio selecting circuits for 
selecting audio signals reproduced by these audio devices 51, 
52, 53. Reference numerals 6a, 6b denote front-seat speakers 
25 disposed in positions obliquely before a driver's seat and a 
front passenger's seat, and a reproduced audio signal of the 
audio switching circuit 21 is inputted thereto through a volume 
controller 23 and an amplifier 42. Reference numerals 7a, 7b 
denote rear-seat speakers , and a reproduced audio signal of 
30 the audio selecting circuit 22 is inputted thereto through an 
amplifier 43 and an audio signal switching circuit 20. In 
addition, the switched output from the audio signal switching 
circuit 20 is inputted to headphones 8a, 8b for two persons. 
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Reference numeral 5 denotes a microcomputer which outputs a 
control signal in response to a command signal to be outputted 
from a rear-seat controller 9 and a front-seat controller 41 
to thereby control the switching operation of the audio 
5 selecting circuits 21, 22 andaudio switching circuit 20 through 
lines 25, 26, 27. 

The operation of the conventional onboard audio visual 
system will then be described. 

Now, suppose that the audio selecting circuits 21, 22 and 
10 the audio switching circuit 20 are selected by driver's 
i-^ operation of the front seat controller 41 as shown in FIG. 1, 

^ and that the reproduced signal from the FM/AM tuner 51 is 

jf| outputted. The driver controls the volume of the front-seat 

;"T speakers 6a, 6b and the rear- seat speakers 7a, 7b by the volume 

rp 15 controller 23, 24. The front-seat speakers 6a, 6b are driven 
^!^^ by the output of the amplifier 42 and the rear-seat speakers 

\g 7a, 7b by the output of the amplifier 43. The driver can listen 

to the reproduced audio output from these speakers 6a, 6b, 7a, 

20 Here, in case if the rear-seat passengers wish to listen 

to another audio of an audio device different from that (FM/AM 
tuner 51) selected by the driver, a command signal is sent to 
the microcomputer 5 by using the rear-seat controller 9 disposed 
nearby. Then, in response to the control signal sent from the 

25 microcomputer 5 through the signal line 26 shown by a dotted 
line, the audio selecting circuit 22 selects one of the audio 
devices 51, 52,53 which the rear-seat passengers want. Further, 
in response to another control signal sent from the 
microcomputer 5 through the signal line 27, the audio signal 

30 switching circuit 20 switches the output from the rear-seat 
speakers 7a, 7b to the headphones 8a, 8b in order to output 
thereto. Therefore, the reproduced audio signal from the 
selected audio device is amplified by the amplifier 43 and, 
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after the volume is controlled by a controller (not shown) , 
is inputted into the headphones 8a, 8b for outputting a 
reproduced audio . 

Under the state so far mentioned, the audio selecting 

5 circuit 21 remains unchanged as selected by the driver and is 
not switched thereafter. Therefore, the driver will listen 
only to the audio from the front-seat speakers 6a, 6b. The 
rear-seat passengers, on the other hand, will listen to the 
audio selected by themselves with the headphones 8a, 8b. In 

10 this manner, the driver and the rear-seat passengers do not 
suffer from interference in reproduced audio, so that the 
respective persons can enjoy the reproduced audio output from 
the respective audio devices. 

In the conventional onboard audio visual apparatus thus 

15 arranged as above, while the rear-seat passengers enjoy the 
audio with the headphones selected by themselves, their ears 
are stopped by the headphones, with the result that the 
rear-seat passengers fail to hear the foreign sounds such as 
emergency alarms, or the like received while the motor vehicle 

20 is running. Particularly, in case need arose that the driver 
should have some communication with the rear-seat passengers, 
the driver faces a difficulty with their communication. 

Since the audio is listened to by the headphones, similar 
problem as the above caused even in an onboard audio visual 

25 system in which a video signal output from such as a digital 
versatile disk (DVD) player is able to listen to and watch on 
a display disposed in the rear seat. 

Further, since cables are laid out inside the motor vehicle 
from the audio device disposed on the front-seat to the 

30 headphones , the freedom in disposing and handling the apparatus 
is restricted. 

Still further, since the rear-seat speakers are not driven 
while the rear-seat passengers are enjoying the audio with the 
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headphones, the incomplete sound field around the driver's is 
generated. 

This invention has been made to solve the above and other 
problems and an object thereof is to provide an onboard audio 

5 visual system (a system which handles video and audio as well 
as that which handles only audio are hereinafter generically 
referred to as ^^an onboard audio visual system") . This 
facilitates the communication between the driver and the 
rear-seat passengers. 

10 Further, another object of the invention is to provide 

an onboard audio visual system in which the number of cables 
laid out inside the motor vehicle is reduced, in which the more 
greater freedom in disposition is accomplished, and in which 
the use of the system by the rear-seat passengers is made much 

15 easier. 

Still further, another object of the invention is to 
provide an onboard audio visual system in which a sound field 
of good quality is offered not only to the rear-seat but also 
to the driver. 

20 

Disclosure of the Invention 
In an onboard audio visual system of the present invention 
having a plurality of audio visual devices ; a front-seat speaker 
and a rear-seat speaker for outputting reproduced audio from 

25 the audio visual devices; and a headphone for rear-seat 

passengers for independently outputting a reproduced audio 
from one of the audio visual devices arbitrarily selected by 
the rear-seat passengers through a rear-seat controller, 
comprises operating means for performing a predetermined 

30 operation; control means for outputting a first control signal 
based on what sort of operation is performed by the operating 
means ;^ and first signal attenuating means for attenuating an 
input signal to the headphone in response to the first control 
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signal . 

Therefore, when the driver wishes to send something to 
the rear-seat passengers, the input signal to the headphone 
is attenuated by the operation of the driver himself /herself , 
5 thereby facilitating the communication with the rear-seat 
passengers* 

In an onboard audio visual system of the present invention 
having a plurality of audiovisual devices; a front-seat speaker 
and a rear-seat speaker for outputting a reproduced audio from 

10 the audio visual devices; and a headphone for rear-seat 

passengers for independently outputting a reproduced audio 
from one of the audio visual devices arbitrarily selected by 
the rear-seat passengers through a rear-seat controller, 
comprises operating means for performing a predetermined 

15 operation; control means for outputting a first control signal 
based on what sort of operation is performed by the operating 
means; acoustic signal generating means for generating a given 
calling signal; and first audio-signal switching means for 
temporarily switching, in response to the first control signal , 

20 from the reproduced audio signal output from the audio visual 
device to the calling signal, and for outputting the temporarily 
switched signal to the headphone. 

Therefore, when the driver wishes to communicate with the 
rear-seat passengers, the driver can make know more clearly 

25 his/her own intention by inputting in advance the calling signal 
to the headphone of the rear-seat passengers. 

In an onboard audio visual system of the present invention 
further comprises second signal attenuating means for 
attenuating an input signal to the rear-seat speaker in response 

30 to the first control signal output from the control means. 

Therefore, since the audio of the rear-seat speaker is 
attenuated together with that of the headphone, the rear-seat 
passengers are less likely to be affected by the surrounding 
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audio. This affords the rear-seat passengers more easy 
perception to the driver's calling. 

In an onboard audio visual system of the present invention 
having a plurality of audio visual devices ; a front-seat speaker 

5 and a rear-seat speaker for outputting a reproduced audio from 
the audio visual devices; and a headphone for rear-seat 
passengers for independently outputting a reproduced audio 
from one of the audio visual devices arbitrarily selected by 
the rear-seat passengers through a rear-seat controller, 

10 comprises operating means for performing a predetermined 

operation; control means for outputting a first control signal 
based on what sort of operation is performed by the operating 
means; a hand-free automobile telephone; and first audio- 
signal switching means for temporarily switching, in response 

15 to the first control signal, from the reproduced audio signal 
output from the audio visual device to a transmission microphone 
signal output from the hand-free automobile telephone, and for 
outputting the temporarily switched signal to the headphone. 
Therefore, since the driver's voice is transmitted from 

20 the transmitting microphone of the hand-free automobile 
telephone to the rear-seat passenger's headphone, better 
communication is attained between the driver and the rear- 
seat passengers. 

In an onboard audio visual system of the present invention 

25 in response to a busy state where the first audio-signal 

switching means is being switched to output the transmission 
microphone signal to said headphone, the first control signal 
of said control means is supplied to the first audio-signal 
switching means so as to hold the switched state over the busy 

30 state. 

Therefore, the speech of the driver will not be interrupted 
even if the period of the original control signal has elapsed. 
Further, since the driver is free to leave his/her hand off 
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the operating means, the driving is not disturbed. 

In an onboard audio visual system comprises a plurality 
of audio visual devices; first audio-selecting means for 
selecting one of reproduced audio signals output from the audio 
5 visual devices by a driver, and for outputting the reproduced 
audio signal to a front-seat speaker and a rear-seat speaker; 
video selecting means for arbitrarily selecting one of 
reproduced video signals output from the audio visual devices 
by rear-seat passengers through a rear-seat controller; second 
10 audio-selecting means for arbitrarily selecting one of the 

r reproduced audio signals output from the audio visual devices 

3 by the rear-seat passengers through the rear-seat controller, 

or a reproduced audio signal attended on the reproduced video 
signal output from the video selecting means; operating means 
15 for performing an operation by the driver; control means for 

' outputting a first control signal based on what sort of 

operation is performed by the operating means; first 

ry signal -attenuating means for attenuating the reproduced audio 

signal selected by the second audio-selecting means in response 

J ¥20 to the first control signal; audio signal transmitting- 

receiving means for transmitting and receiving a light signal 
or a radio wave signal modulated by the audio signal output 
from the first signal -attenuating means to output a demodulated 
audio signal to a headphone for the rear-seat passengers; and 
25 video signal transmitting-receiving means for transmitting and 
receiving the light signal or the radio wave signal modulated 
by the video signal output from the video selecting means to 
output a demodulated video signal to a display for the rear-seat 
passengers . 

30 Therefore, this arrangement offers not only better 

communication between the driver and the rear-seat passengers 
but also transmits the reproduced audio signal and the 
reproduced video signal of the audio visual devices by 
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converting them into light or radio wave. Thus, the time 
necessary for laying out cables is saved, and there is provided 
a convenient system in which the rear-seat passengers are not 
encumbered by the cables - 

5 In an onboard audio visual system of the present invention 

second signal -attenuating means for attenuating the reproduced 
audio signal, which is output from said first audio-selecting 
means to the rear-seat speaker, in response to the first control 
signal, is disposed in a supply line of the reproduced audio 

10 signal. 

Therefore, at the time of communication from the driver 
to the rear-seat passengers ; the audio of the rear-seat speaker 
is attenuated together with the audio of the headphone. Thus, 
the rear-seat passengers who are less likely to be affected 

15 by the surrounding audio and the rear-seat passengers are 
afforded more easy perception to the calling by the driver. 
In addition, since the reproduced audio signal and the 
reproduced video signal of the audio visual devices are 
transmitted by converting them into light or radio wave, this 

20 arrangement obviates not only the laying out of the cables but 
also provides the rear-seat passengers a convenient system. 

In an onboard audio visual system comprises a plurality 
of audio visual devices; first audio-selecting means for 
selecting one of reproduced audio signal output from the audio 

25 visual devices by a driver, and for outputting the reproduced 
audio signal to a front-seat speaker and a rear-seat speaker; 
video selecting means for arbitrarily selecting one of 
reproduced video signal output from the audio visual devices 
by the rear-seat passengers through a rear-seat controller, 

30 and for outputting the arbitrarily selected video signal to 
a display for rear-seat passengers; second audio-selecting 
means for arbitrarily selecting a reproduced audio signal 
output from one of the audio visual devices by the rear-seat 
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passengers through the rear-seat controller, or a reproduced 
audio signal attended on the reproduced video signal outputted 
from the video selecting means, and for outputting the 
arbitrarily selected audio signal or the reproduced audio 
signal to a headphone for the rear-seat passengers; guidance 
audio visual signal generating means for generating a given 
guidance audio signal and/or a guidance video signal; 
operating means for performing an operation by the driver; 
control means for outputting a first control signal based on 
what sort of operation is performed by the operating means; 
and audio signal switching means for temporarily selecting the 
guidance audio signal in place of the reproduced audio signal 
selected by the second audio- selecting means, and for 
outputting the temporarily selected guidance audio signal to 
the headphone in response to the first control signal, and/or 
the video signal switching means for temporarily selecting the 
guidance video signal in place of the reproduced video signal 
selected by the video selecting means , and for outputting the 
temporarily selected guidance video signal to the display in 
response to the first control signal. 

Therefore, since the guidance is given by one or both of 
the voice in the headphone and the video on the display, the 
driver can make know more clearly his/her own intention. 

In an onboard audio visual system comprises a plurality 
of audio visual devices; first audio-selecting means for 
selecting one of reproduced audio signals output from the audio 
visual devices selected by a driver, and for outputting the 
selected audio signal to a front-seat speaker and a rear-seat 
speaker; video selecting means for arbitrarily selecting one 
of reproduced video signals output from the audio visual devices 
by rear-seat passengers through a rear-seat controller; second 
audio-selecting means for arbitrarily selecting one of 
reproduced audio signals output from the audio visual devices 



10 



by the rear-seat passengers through the rear-seat controller, 
or a reproduced audio signal attended on the reproduced video 
signal output from said video selecting means ; guidance audio 
visual signal generating means for generating a given guidance 

5 audio signal and a guidance video signal; operating means for 
performing a predetermined operation; control means for 
outputting a first control signal based on what sort of 
operation is performed by the operating means; first audio 
signal switching means for temporarily selecting the guidance 

10 audio signal in response to the first control signal in place 
of the reproduced audio signal selected by the second audio 
selecting means; video signal switching means for temporarily 
selecting the guidance video signal in response to the first 
control signal in place of the reproduced video signal selected 

15 by the video selecting means; audio signal transmitting- 

receiving means for transmitting and receiving a light signal 
or a radio wave signal modulated by the audio signal output 
from the first audio signal switching means , and for outputting 
the demodulated audio signal to a headphone for the rear-seat 

20 passengers; and video signal transmit ting-receiving means for 
transmitting and receiving the light signal or the radio wave 
signal modulated by the video signal output from the video 
signal switching means, and for outputting the demodulated 
video signal to a display for the rear-seat passengers. 

25 Therefore, since the guidance is given by appealing to 

both the visual and audible senses, the driver can make know 
more clearly his/her own intention but also this arrangement 
obviates laying out of the cables because the reproduced audio 
signals and the reproduced video signals are transmitted by 

30 converting them into lights or radio waves, thereby making much 
more easier the use of the system by the rear-seat passengers. 
In an onboard audio visual system of the present invention 
having a plurality of audio visual devices ; a front-seat speaker 
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and a rear-seat speaker for outputting a reproduced audio from 
said audiovisual devices; a headphone for rear-seat passengers 
for independently outputting a reproduced audio output from 
one of said audio visual devices arbitrarily selected by the 
rear-seat passengers through a rear-seat controller, comprises 
operating means for performing a predetermined operation; 
control means for outputting, through operation of the 
operating means, each of control signals having a first period 
of time Tl , a second period of time Tl + T2 , and a third period 
of time T2 which appears after an elapse of the first period 
of time; conipression-coding means for compressing and coding 
a reproduced audio signal output from the audio visual device 
selected by the rear-seat passengers; audio signal recording 
means for recording the compressed and coded audio signal in 
response to the control signal during the second period of time 
Tl + T2; decoding means for reading the compressed and coded 
audio signal at a high-speed from the audio signal recording 
means in response to the control signal during the third period 
of time T2 , and for decoding the read audio signal at a 
high-speed; third audio signal switching means for switching 
the audio signal at a high-speed in response to the control 
signal during the third period of time T2 in place of the 
reproduced audio signal output from the audio visual device; 
and first signal-attenuating means for attenuating the output 
signal from the third audio signal switching means, which is 
sent as an input to said headphone, in response to the control 
signal during the first period of time Tl; wherein the third 
period of time T2 is set to such a time that a content of the 
audio signal decoded at a high-speed substantially comes to 
the same as a present one of the reproduced audio signal output 
from the audio visual device • 

Therefore, since the recorded compression signal is read 
out at a high-speed and is interpolated, the broadcasting audio 
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can be received without any dropping them and thus the rear-seat 
passengers do not fail to hear the contents of the broadcasting. 

In an onboard audio visual system of the present invention 
the control means comprises sound field generating means, 
including. an adaptive filter and a signal attenuator, for 
outputting a second control signal over a period of time during 
which a headphone is in use by detecting a state where the output 
signal from the audio visual device is input to the headphone, 
and for bringing on a change in a predetermined frequency 
spectrum of the reproduced audio signal output from one of the 
audio visual devices so as to supply the changed audio signal 
to the rear-seat speaker; and fourth audio signal switching 
means for switching, in response to the second control signal, 
from the reproduced audio signal directly output from the audio 
visual device, which is being sent to the rear-seat speaker, 
to an output signal from the sound field generating means so 
as to supply the switched signal to the rear-seat speaker. 

Therefore, when the driver has something to be sent to 
the rear-seat passengers , the input signal to the headphone 
is attenuated by the driver's own operation, thereby 
facilitating the communication with the rear-seat passengers. 
In addition, since the middle range components of the driving 
signal of the rear-seat speaker are suppressed by the sound 
field generating means, the influence exercised upon the 
rear-seat passengers is minimized at the time the rear-seat 
passengers use the headphone and, on the other hand, the driver 
can listen audio with an appropriate quality. Further, since 
the frequency components that may interfere with the 
conversation are suppressed, the reproduced audio in the 
rear-seat speaker exerts scarcely influence upon the rear- 
seat passengers even while the driver is communicating with 
the rear-seat passengers. 

In an onboard audio visual system of the present invention 
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the control means further comprises sound field generating 
means, including an adaptive filter and a signal attenuator, 
for outputting a second control signal over a period of time 
during which a headphone is in use by detecting a state where 
5 the output signal from the audio visual device is input to the 
headphone, and for bringing on a change in a predetermined 
frequency spectriim of the reproduced audio signal output from 
one of the audio visual devices so as to supply the changed 
audio signal to the rear-seat speaker; and fourth audio signal 
10 switching means for switching, in response to the second control 
signal, from the reproduced audio signal directly output from 
4 the audio visual device, which is being sent to the rear-seat 

g speaker, to an output signal from the sound field generating 

means so as to supply the switched signal to the rear-seat 
;§ 15 speaker. 

_ Therefore, when the driver wishes to communicate with the 

y rear-seat passengers, the driver can make know more clearly 

! his/her own intention by inputting in advance the calling signal 

i;J to the headphone of the rear-seat passengers. In addition, 

' '^ 20 since the middle audio components of the driving signal of the 
rear-seat speaker is suppressed by the sound field generating 
means, the influence exercised upon the rear-seat passengers 
is minimized at the time the rear-seat passengers use the 
headphone and the driver, on the other hand, can listen audio 
25 with an appropriate quality. Further, since the frequency 
components that may interfere with the conversation are 
suppressed, the reproduced audio of the rear-seat speaker 
exerts hardly influence upon the rear-seat passengers even 
while the driver is communicating with the rear-seat 
30 passengers. 

In a onboard audio visual system of the present invention 
the control means further comprises sound field generating 
means, including an adaptive filter and a signal attenuator. 
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for outputting a second control signal over a period of" time 
during which a headphone is in use by detecting a state where 
the output signal from the audio visual device is input to the 
headphone, and for bringing on a change in a predetermined 
frequency spectrum of the reproduced audio signal output from 
one of the audio visual devices so as to supply the changed 
audio signal to the rear-seat speaker; and fourth audio signal 
switching means for switching, in response to the second control 
signal, from the reproduced audio signal directly output from 
the audio visual device, which is being sent to the rear-seat 
speaker, to an output signal from the audio field generating 
means so as to supply the switched signal to the rear-seat 
speaker . 

Therefore, when the driver has something to be sent to 
the rear-seat passengers, the driver's voice is transmitted 
to the rear-seat passenger' s headphone through the 
transmitting microphone of the hand-free automobile telephone. 
Thus , better communication between the driver and the rear-seat 
passengers is attained. In addition, since the middle range 
components of the driving signal of the rear-seat speaker are 
suppressed by the sound field generating means, the influence 
exercised upon the rear-seat passengers is minimized at the 
time the rear-seat passengers uses the headphone and the driver 
can listen audio with an appropriate quality. Still further, 
since the frequency components that may interfere with the 
conversation are suppressed, the reproduced audio of the 
rear-seat speaker exerts scarcely influence upon the rear- 
seat passengers even while the driver is communicating with 
the rear-seat passengers. 

In an onboard audio visual system of the present invention 
the control means further comprises sound field generating 
means including an adaptive filter and a signal attenuator, 
for outputting a second control signal over a period of time 
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during which a headphone is in use by detecting a state where 
the output signal from the audio visual device is input to the 
headphone, and for bringing on a change in a predetermined 
frequency spectrum of the reproduced audio signal output from 

5 one of the audio visual devices so as to supply the changed 
audio signal to the rear-seat speaker; and fourth audio signal 
switching means for switching, in response to the second control 
signal, from the reproduced audio signal directly output from 
the audio visual device, which is being sent to the rear-seat 

10 speaker, to an output signal from the sound field generating 
means so as to supply the switched signal to the rear-seat 
speaker. 

Therefore, since the guidance can be given by the audio 
via the headphone and by the video on the display, the driver 

15 can make know more clearly his/her own intention. In addition, 
since the middle range components of the driving signal for 
the rear-seat speaker are suppressed by the sound field 
generating means, the influence exercised upon the rear-seat 
passengers is minimized at the time the rear-seat passengers 

20 uses the headphone. On the other hand, the driver can listen 
audio with an appropriate quality. Still further, since the 
frequency components that may interfere with the conversation 
are suppressed, the reproduced audio from the rear-seat speaker 
exerts hardly influence upon the rear-seat passengers while 

25 the driver is communicating with the rear-seat passengers. 

In an onboard audio visual system of the present invention 
having a plurality of audio visual devices ; a front-seat speaker 
and a rear-seat speaker for outputting reproduced audio from 
the audio visual devices; a headphone for rear-seat passengers 

30 for independently outputting a reproduced audio from one of 
the audio visual devices arbitrarily selected by the rear- 
seat passengers through a rear-seat controller, comprises 
control means for outputting a second control signal over a 
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period of time during which the headphone is in use by detecting 
a state where an output signal from the audio visual device 
is input to the headphone; sound field generating means, 
including an adaptive filter and a signal attenuator, for 
outputting a second control signal over a period of time during 
which a headphone is in use by detecting a state where the output 
signal from the audio visual device is input to the headphone, 
and for bringing on a change in a predetermined frequency 
spectrtam of the reproduced audio signal output from one of said 
audio visual devices so as to supply the changed audio signal 
to the rear-seat speaker; and fourth audio signal switching 
means for switching, in response to the second control signal, 
from the reproduced audio signal directly output from the audio 
visual device, which is being sent to the rear-seat speaker, 
to an output signal from the sound field generating means so 
as to supply the switched audio signal to the rear-seat speaker. 

Therefore, since the middle range components of the 
driving signal of the rear-seat speaker are suppressed by the 
sound field generating means, the influence exercised upon the 
rear-seat passengers is minimized at the time the rear-seat 
passengers use the headphone and the driver, on the other hand, 
can listen audio with an appropriate quality. In addition, 
since the frequency components that may influence upon the 
conversation are suppressed, the reproduced audio of the 
rear-seat speaker exerts hardly influence upon the rear-seat 
passengers even while the communication. 

In an audio-visual device of the present invention the 
control means is arranged on an operating display panel of thed 
audio visual device so as to make operating functional buttons 
of other devices serve a double purpose. 

Therefore, the space for installing the operating panel 
as well as the cost are reduced. 
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Brief Description of the Drawings 
FIG. 1 is a circuit diagram showing a circuit configuration 
of a conventional onboard audio visual system, 

FIG. 2 is a bird's eye view illustrating a schematic 
5 arrangement inside a motor vehicle of first through fourth 
embodiments of the onboard audio visual system according to 
the invention. 

FIG. 3 is a circuit diagram showing a first embodiment. 
FIG. 4 is a circuit diagram showing a second embodiment. 
10 FIG. 5 is a circuit diagram showing a third embodiment. 

FIG. 6 is a circuit diagram showing a fourth embodiment 

4. 

FIG. 7 is a bird's eye view illustrating fifth through 
seventh embodiments of the onboard audio visual system 
15 according to the invention. 

FIG. 8 is a circuit diagram showing a fifth embodiment. 

FIG. 9 is a circuit diagram showing a sixth embodiment. 

FIG. 10 is a circuit diagram showing a seventh embodiment. 

FIG. 11 is a circuit diagram showing the onboard audio 
20 visual system and a switching circuit applied to fifth through 
seventh embodiments according to the invention. 

FIG. 12 is an external view of an operation displaying 
panel having a front-seat controller positioned in front of 
the main component showing an eight embodiment. 
25 FIG. 13 is a timing chart showing an operation. 

FIG. 14 is a timing chart showing an operation. 

FIG. 15 is a circuit diagram showing a ninth embodiment. 

FIG. 16 is a timing chart showing the operation of a ninth 
embodiment. 

30 FIG. 17 is a flow chart explaining an operation of a ninth 

embodiment. 

FIG. 18 is a circuit diagram showing a tenth embodiment. 
FIG. 19 is a characteristic diagram depicting an operation 
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of a tenth embodiment. 

Best Mode for Carrying Out the Invention 
Hereinafter, the best mode for carrying out the invention 
5 will be described in detail with reference to the accompanying 
drawings . 

First Embodiment 
FIG. 2 is a bird's eye view illustrating a schematic 
10 arrangement inside a motor vehicle of first through fourth 
embodiments of the onboard audio visual system according to 
O the invention. 

■'S Referring to FIG. 2, reference numeral 1 denotes the main 

'via? 

i'^ body of a motor vehicle, reference numeral 2 a driver, and 

p 15 reference numeral 3 rear-seat passengers. Reference numeral 
4 denotes the main component of an onboard (vehicle-mounted) 
audio visual system, which incorporates therein a plurality 
of appropriate number of audio visual devices such as an FM/AM 
tuner, a cassette tape recorder, an MD player, a solid player, 
20 a DVD player, a television (TV) tuner, or the like, as well 
as a selecting circuits to select out of the above for 
reproducing them, other necessary functional circuits, or the 
like. Reference numerals 6a, 6b denote a pair of left and right 
front-seat speakers disposed on the front seat side inside the 
25 motor vehicle. Reference numerals 7a, 7b denote rear-seat 
speakers disposed on the rear seat side. Reference numerals 
8a, 8b denote headphones for use by the rear-seat passengers. 
Reference numeral 9 denotes a rear-seat controller for the 
rear-seat passengers to independently operate the audio visual 
30 devices . Reference numeral 41 denotes a front-seat controller 
for performing an operation by the driver or a front-seat 
passenger, or a front operation panel for the main component 
4. Reference numeral 10 denotes an operating means disposed 
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near the driver 2 as one of the components of this invention. 

In this kind of onboard audio visual system, the driver 
2 utilizes the audio visual system by operating the front- 
seat controller 41 • For example, the driver listens to the 
FM/AM tuner or the DVD audio. On the other hand, the rear- 
seat passengers 3 are able to listen, if necessary, to the 
reproduced audio output from a sound source different from that 
(FM radio) which the driver 2 is now listening to, by using 
the rear-seat controller 9* At this time, however, the 
rear-seat passengers 3 are given a mere opportunity to listen 
to the audio visual device selected by themselves only with 
the headphones 8a, 8b. 

FIG. 3 is a circuit diagram showing a first embodiment. 
In FIG. 3, the same components as those in FIGS. 1 and 2 are 
denoted by the same reference numerals. 

Referring to FIG. 3 reference numeral 40 denotes an audio 
visual apparatus representing the various audio visual devices 
and their selecting circuits mounted inside the main component 
4 , and yet it serves as a signal source from which reproduced 
audio signals to be sent to the front-seat speakers 6a, 6b, 
to the rear-seat speakers 7a, 7b, and to the rear-seat 
headphones 8a, 8b are selectively outputted. The 
microcoznputer 5 as a control means generates control signals 
to control the audio visual apparatus 40 or to operate a signal 
attenuator 12 by receiving a command signal from the controllers 
9, 41 and the operating means 10. The signal attenuator 12 as 
a first signal attenuating means attenuates, by the operation 
below, the reproduced audio signal to be inputted into the 
rear-seat headphones 8a, 8b. The amplifier 42 drives the 
front-seat speakers 6a, 6b, the amplifier 43 the rear-seat 
speakers 7a, 7b, and an amplifier 44 the headphones 8a, 8b by 
respectively supplying reproduced audio signals. 

The operation of the circuit in FIG. 3 will then be 
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described* 

When the microcomputer 5 receives a command signal by the 
operation of the front-seat controller 41, an audio selecting 
signal is sent to the block 40 through a signal line 250 shown 
5 in a dotted line • Then , a reproduced audio signal selected from 
the audio visual devices mounted inside the audio visual 
apparatus 40 is outputted to the front-seat speakers 6a, 6b 
and the rear-seat speakers 7a, 7b. When the rear-seat 
controller 9 is operated, an audio selecting signal is sent 
10 from the microcomputer 5 to the audio visual apparatus 40 
- . through a signal line 260, so that the reproduced signal to 

3 be outputted to the headphones 8a, 8b is selected. In this case, 

, the reproduced audio from the audio visual device to be selected 
by the rear-seat controller 9 is outputted independent of the 
15 ones to be sent to the speakers 6a, 6b, 7a, 7b. For example, 
when the front-seat speakers 6a, 6b and the rear-seat speakers 
ly 7a, 7b are operated by the received audio signal sent from a 

!^ radio broadcasting station, the headphones 8a, 8b can also be 

1:3 operated at the same time by the reproduced audio signal from 

••as 

"^ 20 the cassette tape. In addition, the microcoirqputer 5 outputs 
a control signal of a temporary length to the signal attenuator 
(a first signal attenuating means) 12 through a signal line 
502. 

In case of necessity, under an emergency or some other 
25 circumstances, for the driver to communicate with the rear-seat 
passengers 3 who are listening to the headphones, the driver 
operates the operating means 10 mounted in the neighborhood 
of the driver. Then, the microcomputer 5 recognizes that the 
. operating means 5 is operated and outputs, as a control signal, 
30 an attenuation factor setting signal which commands the signal 
attenuator 12 to execute an attenuation of lOdB or more as 
compared with that at an ordinary time. As a result, the 
reproduced volume of the headphones 8a, 8b abruptly toned down. 
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Consequently, the rear-seat passengers 3 notice the 
abrupt lowering of the voliame and provokes the driver's 
attention or puts off the headphones 8a, 8b from their ears 
to have communication with the driver 2. The attenuation 
5 factor of the signal attenuator 12 may only have a level which 
is enough to notify others that the volume abruptly toned down. 
Alternatively, of course the voltame may be lowered to zero. 

Second Embodiment 
10 FIG. 4 is a circuit diagram showing a second embodiment. 

^ The circuit in FIG. 4 differs from that in FIG. 3 in that an 

:2 audio signal switching circuit (first audio signal switching 

means) 13 is provided instead of the signal attenuator 12, and 
i"! in that an acoustic signal generating apparatus 11 is further 

VM 15 added. 

.U The acoustic signal generating apparatus (an acoustic 

=ij signal generating means) 11 is an apparatus for generating a 

1 calling signal to attract person's attention. As a calling 

Q. sound, a buzzer sound, melody signal sound, a guidance sound 

lit 

20 generated by synthesized sound (^^put off the headphone" for 
example) , or the like is used. When the audio signal switching 
circuit 13 receives a temporary control signal from the 
microcomputer 5 through a signal line 503, it is switched from 
the side ^^a" of the reproduced signal of the audio visual device 

25 mounted inside the block 40 to the side ^^b" of the calling signal . 
Therefore, during this period, the calling sound is outputted 
from the headphones 8a, 8b. 

Therefore, when the driver 2 is driven by necessity under 
which he/she must have communication with the rear-seat 

30 passengers 3 , the reproduced audio from the audio visual device 
is shut off by operating the operating means 10 and, instead, 
the calling sound is sent to the rear-seat passengers 3. Thus, 
the driver can make know more clearly his/her own intention 
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to hold a conversation with the rear-seat passengers. 

Third Embodiment 
FIG. 5 is a circuit diagram showing a third embodiment. 
5 In this third embodiment a signal attenuator (a second signal 
attenuating means) 14 for attenuating the audio signal to be 
applied to the rear-seat speakers 7a, 7b is further added in 
FIG. 3. Like the signal attenuating device 12, the attenuation 
factor setting signal is temporarily supplied, as a control 
10 signal, to the signal attenuating device 14 from the 

microcomputer 5 through the signal line as shown by the dotted 
line 502. 

Therefore, the driver 2, if necessary, can attenuate not 
only the audio signal sent to drive the headphones 8a, 8b but 
15 also that sent to the rear-seat speakers 7a, 7b. Thus, by 
lowering the reproduced volume of the rear-seat speakers 7a, 
7b, the rear-seat passengers 3 are able to recognize the abrupt 
lowering of the volume of the headphones 8a, 8b without being 
influenced on the audible senses. 

20 

Fourth Embodiment 
FIG. 6 is a circuit diagram showing a fourth embodiment. 
There is shown in the fourth embodiment a case where a hand-free 
automotive telephone which enables the driver relatively easy 
25 use of a transmitting microphone is mounted in the motor vehicle - 
In FIG. 6, what is different from FIG. 4 is in that, in place 
of the acoustic signal generating apparatus 11, the hand-free 
automotive telephone 18 having a transmitting microphone 17 
is added. 

30 Referring to FIG. 6, when the driver 2 tries to communicate 

with the rear-seat passengers 3 who are putting on the 
headphones 8a, 8b, the driver operates the operating means 10. 
Then, a control signal is sent from the microcomputer 5 to the 
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audio signal switching circuit 13 through a line 503, thereby 
switching the audio signal switching circuit 13 from the output 
side ^^a'' of the audio visual device to the transmitting side 
^^c" of the transmitting microphone 17. As a result, although 
5 the reproduced audio output from the audio visual device is 
shut off, the voice of the driver 2 is reproduced, instead, 
in the headphones 8a, 8b for transmitting to the rear-seat 
passengers 3. 

Here, the control signal from the microcomputer 5 controls 
10 the audio signal switching circuit 13 so as to leave the second 
3 signal switching circuit 13 switched to the transmitting side 

rd fQj, the period of time necessary for the operation of the 

yi operating means 10. However, the busy state may sometimes be 

prolonged and, therefore, once the hand is inadvertently left 
0 15 off the operating means 10, the control period will be finished 
ii on the way of communication. In order to avoid such a 

J shortcoming, an output indicative of the busy state of the line 

is sent from the hand-free automobile telephone 18 to the 
3 microcomputer 5. The control signal is continuously sent so 

20 that the switched state of the switching circuit 13 can be held 
for the whole period of the busy state. 

Fifth Embodiment 
FIG. 7 is a bird's eye view illustrating fifth through 
25 seventh embodiments of the onboard audio visual system 

according to the invention. FIG. 8 is a circuit diagram showing 
a fifth embodiment. In FIG. 7 a schematic arrangement inside 
a motor vehicle is shown , and in FIG. 11 the onboard audio visual 
system and a switching circuit therefor mounted inside the audio 
30 visual apparatus 40 is shown. 

Here, the onboard audio visual systems according to fifth 
though. seventh embodiments are embodiments for providing means 
for solving the problem arisen in utilizing the audio signal 
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and the video signal by transmitting them to the rear seats, 
as well as that concerning the restriction on the laying out 
of cables between the front seats and the rear seats and 
facilitation of the system by the rear-seat passengers. 
5 In FIG. If what is different from the above FIG. 2 is in 

that there are provided an audio signal transmitter 57 and a 
video signal transmitter 59 disposed on the front seat side 
close to, or integral with, the main component 4; and audio 
signal receivers 58a, 58b mounted on the headphones 8a, 8b on 
10 the rear seat side, and a video signal receiver 60 disposed 
r adjacent to, or integral with, a rear-seat controller 62. The 

3 rear-seat controller 62 is a controller for performing 

infrared-ray transmission and reception of command signals to 
^ and from a light-receiving unit 63 (FIG. 8) assembled into the 

g 15 front-seat controller 41. The main component 4 incorporates 
therein audio visual devices as shown in FIG. 11 such as an 
FM/AM tuner 51, a cassette tape player 52, an MD player 53, 
a solid state player 54, a DVD player 55, a TV tuner 56, or 
the like; audio selecting circuits 47, 48; a video selecting 
20 circuit 49; and other necessaory circuits. 

In FIGS. 8 and 11, the audio selecting circuit (the first 
audio selecting means) 47 is a circuit for selecting the sound 
source of a medium which the driver 2 wishes. It is controlled 
by the audio selecting signal to be sent through the signal 
25 line 250 of the microcomputer 5, and its output is sent to the 
drive amplifiers 42, 43 for the front-seat speakers 6a, 6b and 
the rear-seat speakers 7a, 7b, respectively. The audio 
selecting circuit (the second audio selecting means) 48 is a 
circuit for selecting the sound source of a medium required. 
30 by the rear-seat passengers 3. It is controlled by the audio 
selecting signal through the signal line 260 of the 
microcomputer 5. Its output is sent to the audio signal 
transmitter 57 through the signal attenuator 12 . The inputted 
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audio signal is propagated through space in the form of light 
or a radio wave via the audio signal transmitter 57. This 
propagated signal received by the audio signal receiver 58 is 
demodulated into an electric signal, and is sent to the 
headphones 8a, 8b through the amplifier 44 to drive the 
headphones. Here, the audio signal receiver 58 and the 
amplifier 44 are integrated with the headphones 8a, 8b. The 
audio signal transmitter 57 and the audio signal receiver 58 
constitute an audio signal transmitting-receiving means. 

The video selecting circuit (the video selecting means) 
49 is a circuit for selecting one required by the rear-seat 
passengers 3 from the video media such as the DVD player 55, 
the TV tuner 56, or the like. It is controlled by the video 
selecting signal sent through a signal line 270 of the 
microcomputer 5. Naturally, the audio selecting circuit 48 
selects the audio signal in synchronization with the reproduced 
video signal attended on the reproduced video signal by the 
video selecting circuit 49. The selected reproduced video 
signal selected is sent to the video signal transmitter 59. 
After the signal is transmitted through space in the form of 
the light or the radio wave in the same way as the audio signal, 
it is received by the video signal receiver 60 and is demodulated 
into an electric signal for video reproduction by a display 
61 . The video signal receiver 60 is integrated with the display 
61. The video signal transmitter 59 and the video signal 
receiver 60 constitute a video signal transmitting-receiving 
means . 

The rear-seat controller 62 is a wireless type which 
transmits the command signal for the rear-seat controller 9, 
as described in the first embodiment, after converting it to 
the infrared ray signal. The infrared ray signal transmitted 
from this rear-seat controller 62 is received by the 
light-receiving unit 63 disposed in the front-seat controller 
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41, and is demodulated into an electric signal for transmitting 
it to the microcomputer 5. 

Suppose that the driver 2 has faced a necessity for 
communication with the rear-seat passengers 3 while they are 

5 listening to, and watching at, the reproduced DVD video by means 
of the display 61 and the headphones 8a, 8b. When the driver 
2 operates the operating means 10, the reproduced audio signal 
attended on the video is teirporarily attenuated by the signal 
attenuator 12 which responds to the control signal of the 

10 microcomputer 5, The signal having the attenuated component 
is converted by the audio signal transmitter 57 to the 
space-propagating signal carried by the light or the radio wave . 
Thus transmitted signal in this manner is in turn received by 
the audio signal receiver 58 disposed in the rear-seat 

15 headphones 8a, 8b and is demodulated into an audio signal . Thus 
demodulated audio signal is applied to the headphones 8a, 8b 
through the amplifier 44 to drive the headphones . 

As a consequence, the rear-seat passengers 3 recognize 
that the volume of the headphones 8a, 8b abruptly toned down 

20 and provokes the driver's attention, thereby facilitating 
communication between them. 

Therefore, there is no need of laying out cables between 
the main component 4 in the front seat and the devices used 
in the rear seat. Thus, this alleviates the conditions for 

25 disposing the display 61. In addition, the rear-seat 

passengers 3 put on the headphones 8a, 8b are free to move their 
bodies while listening to audio without being obstructed by 
the cables . As a result, the use of the headphones is made much 
easier because they can take a relaxed posture. 

30 Further, by adoting the rear-seat controller 9 in a 

wireless, the controller 9 will not become an obstruction and 
rather, is convenient in using it even if it is left beside the 
rear-seat passengers, as a prompt action can be taken in the 
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course of operation of the system. 

Sixth Embodiment 

FIG. 9 is a circuit diagram showing a sixth embodiment • 
In this sixth embodiment, a signal attenuator 14 is newly added 
for attenuating the audio signal for the rear-seat speakers 
7a, 7b in FIG* 8. 

In FIG. 9, depending on what sort of operation is perfoirmed 
by the operating means 10, the reproduced signal sent to the 
headphones 8a, 8b is attenuated by the signal attenuator 12, 
as well as the reproduced audio signal sent to the rear-seat 
speakers 7a, 7b is also temporarily attenuated by the signal 
attenuator 14 . 

Therefore, although the reproduced volume of the 
rear-seat speakers 7a, 7b to which the driver 2 is listening 
to becomes lower, the rear-seat passengers 3 make sure to 
recognize lowering in the volume of the headphones 8a, 8b. In 
addition, by adopting the system in a wireless, further 
improvement in convenience is expected. 

Seventh Embodiment 

FIG. 10 is a circuit diagram showing a seventh embodiment. 
In this tenth embodiment, an audio signal switching circuit 
13 is added in place of the signal attenuator 12, and a video 
signal switching circuit (a video signal switching means) 15 
and a guidance audio visual signal generating apparatus (a 
guidance audio visual signal generating means) 16 are further 
added in FIG. 8. 

The guidance audio visual signal generating apparatus 16 
is an apparatus for generating a guidance video representative 
of a text, a pictorial representation, or the like to provoke 
person.' s attention, aside from a guidance signal sound to excite 
person^ s attention such as a signal sound by means of a buzzer 
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sound, a melody signal sound, a synthesized sound (for example, 
^^please put off your headphone") , or the like. 

In FIG. 10, when a control signal output from the 
microcomputer 5 is received, the audio signal switching circuit 
13 is switched from the audio reproducing signal side ^^a" of 
the block 40 to the guidance sound signal side ^^b" of the 
guidance audio visual signal generating apparatus 16 over the 
whole period of time of the control signal • At the same time, 
the video signal switching circuit 15 is switched from the 
reproduced video signal side ^^p" of the block 40 to the guidance 
video signal side ^^q." 

By taking such a configuration, the rear-seat passengers 
3 who are listening to the headphones 8a, 8b receive the message 
from the driver 2 by both in audio and video, so that a secure 
communication can be had* In addition, it is needless to say 
that the use of the system by the rear- seat passengers 3 is 
made much easier owing to the wireless system. 

As a modified example of this embodiment, a circuit 
configuration maybe adopted, in which either the guidance video 
or the guidance sound is switched. In such a configuration, 
however, the audio visual signal generating apparatus 16 may 
be arranged to generate only the guidance sound signal and the 
guidance video signal . 

Eight Embodiment 
FIG. 12 is an external view of an operation displaying 
panel showing an eight embodiment. The operating panel is 
provided with a front-seat controller 41 positioned in the front 
side of the main component 4 , on which inserting openings for 
inserting a DVD, a CD, an MD, a cassette tape, a memory card, 
or the like; an operating state indicator; various operating 
buttons , or the like are provided. Here , there is a button caved 
as traffic information" for example. This button is operated 
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by the driver 2 who is listening to the radio when the driver 
wishes to receive the broadcasting signal for the traffic 
information, and this button is well known. In this embodiment, 
this kind of existing operating button 10 is used for making 
the operating means 10 for communicating with the rear-seat 
passengers 3 who are listening to the headphones 8a, 8b seirve 
a double purpose. There are some buttons in which a measure 
has been taken in the circuit to prevent the communication in 
a state where the headphones 8a, 8b are not in use. 

By taking such an arrangement, the limited area of the 
main component 4 can be effectively utilized with a reduced 
cost. 

In the first through third embodiments and fifth through 
seventh embodiments , the timing of bringing on a change in the 
input signal to the headphones 8a, 8b at the time attempting 
the communication, i.e., the time of control signal of the 
microcomputer 5 is generated by specific methods as described 
below. 

One of them is shown in a timing chart in FIG. 13. 
Referring to the timing chart period® during which the button 
of the operating means 16 is depressed, i.e., a signal having 
a time coinciding with that during which the button switch is 
held active, thereby bringing on a change® in the input signal 
to the headphones 8a, 8b. Although no reference has been made 
so far, the operation® of the audio visual device reproducing 
the package medi-um such as the CD, the DVD, or the like mounted 
inside the main component 4 may also be suspended. Then, at 
the timing on which the finger is left away from the button, 
the input signal to the headphones 8a, 8b returns to the original 
state. At this time, the operation® of the audio visual device 
will be released from the suspended state and resumed. 

Another method is shown in the timing chart in FIG. 14. 
A timer generates a predetermined time starting from the time 
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where the operating switch is depressed®, and a control signal 
having a predeteannined period of time is generated, thereby 
bringing on a change (D in the input signal to the headphones 
8a, 8b, At the same time, the operation © of the audio visual 

5 device under reproduction is suspended. After an elapse of the 
predetermined time, the headphone returns to the original state 
where the reproduced audio signal is enjoyable. 

Here, as the audio visual devices to be suspended, there 

may be included not only the device selected by the rear-seat 

10 passengers but also another one which the driver concurrently 
selected and listened. If the audio visual device under 
reproducing operation is suspended when a signal indicative 
of a start of the reproduction is outputted, it is possible, 
at the time of resuming, to start the reproduction from the 

15 suspended point . This prevents information from being lost and 
offers the listener comfortable music environment. 

As for the broadcasting devices such as a radio and a TV 
set, when their operations are once suspended, the contents 
of the suspended broadcasting are lost and can no longer be 

20 listened to. Therefore, in the following embodiments an audio 
visual system is provided to solve the above problem. 

Ninth Embodiment 
FIG. 15 is a circuit diagram showing a ninth embodiment. 

25 In FIG. 15, the microcomputer 5, the operating means 10 and 
the signal attenuator 12 are the same as those used in the above 
embodiments . Reference numeral 51 denotes the FM/AM tuner for 
audio broadcasting incorporated in the above main component 
4. The audio signal output is subject to analog-digital 

30 conversion by an analog/digital (AD) converter 71 and is further 
to compression and coding by a compression-coding circuit 72 
for recording in an audio memory (an audio signal recording 
means) 73. Here, the AD converter 71 and the compression- 
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coding circuit 72 constitute a compress ion- coding means. 
Reference numeral 74 denotes a high-speed reading circuit for 
reading the recorded signal from the audio memory 73. After 
the read signal is decoded into a digital signal by a decoding 
5 circuit 75, it is outputted by a DA converter 76 as an audio 
signal decoded at a high-speed which is substantially identical 
with the original one* The high-speed reading circuit 74, the 
decoding circuit 75, and the DA converter 76 constitute a 
decoding means. Reference numeral 80 denotes an audio signal 
10 switching circuit (a third audio signal switching means) for 
switching the audio signal output from the FM/AM tuner 51 and 
3 the reproduced audio signal of the DA converter 76, and for 

% outputting it to the rear-seat headphones 8a, 8b. 

The operation of this circuit configuration will now be 
15 described with reference to both the timing chart in FIG. 16 
and the flow chart in FIG. 17. 
;y At step STl, the driver operates the operating button of 

|IJ the operating means 10. 

P^Ti At step ST2, at a timing on which the operating button 

20 ® is depressed, an attenuation command signal is sent from the 
microcomputer 5 to the signal attenuator 12 through the signal 
line 502, for attenuation of the audio signal output from the 
FM/AM tuner 51, i.e., the input signal to the headphone ® 
begins attenuating. At the same time, a recording command 
25 signal is sent to the audio memory 73 through a signal line 
504 , for beginning recording of the compressed and coded signal 
of the audio signal output from the FM/AM tuner 51 (D starting 
from a start address . In this state, the audio signal switching 
circuit 80 is switched to the side of "x" in which the, audio 
30 signal output from the FM/AM tuner 51 is selected (D. 

At step ST3, after an elapse of a predetermined time Tl 
from the time on which the operating button is switched on, 
the sending of the attenuation command signal that is being 
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sent from the microcomputer 5 to the signal attenuator 12 is 
stopped. 

At step ST4, the signal attenuator 12 then stops the 
attenuating operation and the level of the input signal to the 

5 rear-seat headphones 8a, 8b returns to the original one. In 
addition, upon the audio signal switching circuit 80 is switched 
to the "y'* side, the reading®, from the start address of the 
audio memory 73, of the compressed broadcasting audio signal 
is started by accessing at a high -peed. 

10 At step ST5 , the decoded high-speed audio signal read out 

at a high-speed from the audio memory 73 comes to the same 
broadcasting contents®, (D as that output from the FM/AM tuner 
51, and thus the catch-up time T2 elapses. 

At step ST6, the microcomputer 5 outputs a record-stopping 

15 signal to the audio memory 73 and also commands the audio signal 
switching circuit 80 to select the receiving signal of the FM/AM 
tuner 51. As a result, the input signal to the rear-seat 
headphones 8a, 8b is directly output ted to the FM/AM tuner 51. 
Here, the catch -up time T2 can be calculated by the 

20 following formula 
T2 = Tl/(i8-l) 
where jS is a compression coding factor. 

As the compression coding means available here, there can 
be an audio compression technology such as an adaptive 

25 differential pulse code modulation (ADPCM) , partial audio- 
correlation (PARCOR) , or the like. It is appropriate to select 
the compression factor of about 1,1 to 1.5 while taking into 
consideration the sound quality level of the decoded audio. 
Generally, it has a tendency that the higher the compression 

30 factor, the more inferior the sound quality, but the saving 
of the memory capacity and the shortening of the catch-up time 
T2 are. attained. 

As can be seen from the above description of the operation. 
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according to this embodiment, it is possible to listen to the 
broadcasting contents that could not be received during the 
time when the driver exchanged communication with the rear-seat 
passengers and, by reading at a high-speed though at some 
5 sacrifice of the sound quality, after an elapse of the time 
T2, the original sound can be listened successively. 

Tenth Embodiment 
FIG, 18 Is a circuit diagram showing a tenth embodiment. 
10 This embodiment is intended to solve the problem that the audio 
output from the rear speakers to which the driver is listening 
does not affect as noises the headphones for the rear-seat 
passengers . 

In FIG. 18, what is different from the above circuit 
15 configuration shown in FIG. 3 is in that a sound field generating 
means including an adaptive filter 20 and a signal attenuator 
14 ; as well as an audio signal switching circuit (a fourth audio 
signal switching means) 19 is added to the input signal line 
of the amplifier 43 to drive the rear-seat speakers 8a, 8b. 
20 In addition, while the headphones 8a, 8b are in use, a detecting 
signal indicating that the headphones are being used is sent 
from the audio visual apparatus 40 to the microcomputer 5 
through a line 280, and a control signal is sent from the 
microcomputer 5 to the audio signal switching circuit 19 through 
25 a line 504 over the period during which the headphones is in 
use. 

In view of the vehicle compartment in which the audio 
visual system is mounted, as well as of the positional 
relationship of the driver' s seat relative to the space in the 
30 vehicle compartment, an audio is created so as to accomplish 
sound field reproducing characteristics that are most 
appropriate to the driver. The adaptive filter 20 is a 
conventional one which is designed to have filter 
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characteristics varying depending on the sound field 
reproduction characteristics. For example, in a case where 
low-pitched sound output from the speakers 8a, 8b to be listened 
in the driver's seat is toned up, the adaptive filter 20 acts 
as a low pass filter having high-frequency attenuation 
characteristics as shown in FIG. 19A. In a case where 
surround-oriented reproduction is intended, the adaptive 
filter 20 acts as a high pass filter as shown in FIG. 19B. The 
cascade connection of the adaptive filter 20 and the signal 
attenuator 14 constitutes a sound field generating means. 

In case the rear-seat passengers listen to the reproduced 
audio output from the selected audio visual device by putting 
on the headphones 8a, 8b (not shown) , the reproduced audio signal 
sent to the headphones 8a, 8b is detected, and the detected 
signal indicating that the headphones is in use is outputted 
from the audio visual apparatus 40 and sent to the microcomputer 
5 through a line 280. The control signal produced over the 
period during which the headphones is in use is sent from the 
microcomputer 5 to the audio signal switching circuit 19 through 
the line 504. In response to this control signal, the audio 
signal switching circuit 19 is switched to the side "e'' of the 
sound field generating means including the adaptive filter 20 
and the signal attenuator 14. Therefore, during this period, 
a reproduced audio signal of special signal characteristics 
is sent to the rear-seat speakers 7a, 7b in place of the 
reproduced audio signal directly output from the audio visual 
device . 

While the rear-seat passengers who are listening to the 
middle sound ranging from 200 Hz to 800 Hz of the largest volume 
with the headphones 8a, 8b becomes lower in the reproduced audio 
level output from the rear-seat speaker 7a, 7b and, therefore, 
the reproduced audio will not influence on the rear-seat 
passengers who are listening with the headphones . On the other 
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hand, the driver is able to hear out the sound components that 
are the main role of the rear-seat speakers 7a, 7b. 

Therefore, while the driver is communicating with the 
rear- seat passengers by shutting out the input signal to the 
headphones 8a, 8b by the signal attenuator 12, the frequency 
components interfering with the communication are suppressed. 
The reproduced audio output from the rear-seat speaker 7a, 7b 
will thus not affect the rear-seat passengers. In addition, 
the arrangement of this embodiment may be substituted by 
combining the above first, fourth, fifth, and seventh 
embodiments, respectively. In this event, similar effect is 
exerted. 

Industrial Applicability 
As described above, the onboard audio visual system 
according to this invention copes with the increase in the 
various media devices to be used inside the motor vehicle, as 
well as with the versatility in their uses. Particularly, this 
invention provides sufficient adaptability and actuality to 
solve the problems of the communication confronted when the 
driver and the rear-seat passengers enjoy different media at 
the same time, and practical use of the system is fully expected. 
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CLAIMS 

1. An onboard audio visual system having a plurality of 
audio visual devices; a front-seat speaker and a rear-seat 
speaker for outputting reproduced audio from said audio visual 
devices; and a headphone for rear-seat passengers for 
independently outputting a reproduced audio from one of said 
audio visual devices arbitrarily selected by the rear- seat 
passengers through a rear-seat controller^ comprising: 

operating means for performing a predetermined operation ; 

control means for outputting a first control signal based 
on what sort of operation is performed by said operating means; 
and 

first signal attenuating means for attenuating an input 
signal to said headphone in response to said first control 
signal . 

2. An onboard audio visual system having a plurality of 
audio visual devices; a front-seat speaker and a rear-seat 
speaker for outputting a reproduced audio from said audio visual 
devices; and a headphone for rear-seat passengers for 
independently outputting a reproduced audio from one of said 
audio visual devices arbitrarily selected by the rear-seat 
passengers through a rear-seat controller, comprising: 

operating means for performing a predetermined operation ; 

control means for outputting a first control signal based 
on what sort of operation is performed by said operating means; 

acoustic signal generating means for generating a given 
calling signal; and 

first audio-signal switching means for temporarily 
switching^ in response to the first control signal, from the 
reproduced audio signal output from said audio visual device 
to the calling signal, and for outputting the temporarily 
switched signal to said headphone. 
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3. The onboard audio visual system according to claim 1, 
further comprising second signal attenuating means for 
attenuating an input signal to the rear-seat speaker in response 

5 to the first control signal output from said control means, 

4, An onboard audio visual system having a plurality of 
audio visual devices; a front-seat speaker and a rear-seat 
speaker for outputting a reproduced audio from said audio visual 

\,^. 10 devices; and a headphone for rear-seat passengers for 

independently outputting a reproduced audio from one of said 
;0 audio visual devices arbitrarily selected by the rear-seat 

:J passengers through a rear-seat controller, comprising: 

4 operating means for performing a predeteimined operation; 

15 control means for outputting a first control signal based 

Q on what sort of operation is perf oanaed by said operating means ; 

I'll a hand-free automobile telephone; and 

first audio-signal switching means for temporarily 
Ij'l switching, in response to the first control signal, from the 

20 reproduced audio signal output from said audio visual device 
to a transmission microphone signal output from said hand- 
free automobile telephone, and for outputting the temporarily 
switched signal to said headphone. 

25 5 • The onboard audio visual system according to claim 4 , 

wherein, in response to a busy state where said first 
audio-signal switching means is being switched to output said 
transmission microphone signal to said headphone, the first 
control signal of said control means is supplied to said first 

30 audio-signal switching means so as to hold the switched state 
over the busy state. 

6. An onboard audio visual system comprising: 
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a plurality of audio visual devices; 

first audio-selecting means for selecting one of 
reproduced audio signals output from said audio visual devices 
by a driver, and for outputting the reproduced audio signal 
to a front-seat speaker and a rear-seat speaker; 

video selecting means for arbitrarily selecting one of 
reproduced video signals output from said audio visual devices 
by rear-seat passengers through a rear-seat controller; 

second audio- selecting means for arbitrarily selecting 
one of the reproduced audio signals output from said audio 
visual devices by the rear-seat passengers through said 
rear-seat controller, or a reproduced audio signal attended 
on the reproduced video signal output from said video selecting 
means; 

operating means for performing an operation by the driver ; 

control means for outputting a first control signal based 
on what sort of operation is perf oimed by said operating means ; 

first signal -attenuating means for attenuating the 
reproduced audio signal selected by said second audio- 
selecting means in response to the first control signal; 

audio signal transmitting-receiving means for 
transmitting and receiving a light signal or a radio wave signal 
modulated by the audio signal output from said first 
signal -attenuating means to output a demodulated audio signal 
to a headphone for the rear-seat passengers; and 

video signal transmitting-receiving means for 
transmitting and receiving the light signal or the radio wave 
signal modulated by the video signal output from said video 
selecting means to output a demodulated video signal to a 
display for the rear-seat passengers. 

?• The onboard audio visual system according to claim 6, 
wherein second signal -attenuating means for attenuating the 
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reproduced audio signal, which is output from said first 
audio-selecting means to the rear-seat speaker, in response 
to the first control signal, is disposed in a supply line of 
the reproduced audio signal . 

8. An onboard audio visual system comprising: 

a plurality of audio visual devices; 

first audio-selecting means for selecting one of 
reproduced audio signal output from sgiid audio visual devices 
by a driver, and for outputting the reproduced audio signal 
to a front-seat speaker and a rear-seat speaker; 

video selecting means for arbitrarily selecting one of 
reproduced video signal output from said audio visual devices 
by the rear-seat passengers through a rear-seat controller, 
and for outputting the arbitrarily selected video signal to 
a display for rear-seat passengers; 

second audio-selecting means for arbitrarily selecting 
a reproduced audio signal output from one of said audio visual 
devices by the rear-seat passengers through the rear-seat 
controller, or a reproduced audio signal attended on the 
reproduced video signal outputted from said video selecting 
means, and for outputting the arbitrarily selected audio 
signal 02; the reproduced audio signal to a headphone for the 
rear-seat passengers; 

guidance audio visual signal generating means for 
generating a given guidance audio signal and/or a guidance video 
signal ; 

operating means for performing an operation by the driver ; 

control means for outputting a first control signal based 
on what sort of operation is performed by said operating means; 
and 

audio signal switching means for temporarily selecting 
the guidance audio signal in place of the reproduced audio 



40 



signal selected by said second audio-selecting means, and for 
outputting the temporarily selected guidance audio signal to 
said headphone in response to the first control signal, and/or 
said video signal switching means for temporarily selecting 
the guidance video signal in place of the reproduced video 
signal selected by said video selecting means, and for 
outputting the temporarily selected guidance video signal to 
said display in response to the first control signal. 

9. An onboard audio visual system comprising: 
a plurality of audio visual devices; 
first audio- selecting means for selecting one of 
reproduced audio signals output from said audio visual devices 
selected by a driver, and for outputting the selected audio 
signal to a front-seat speaker and a rear-seat speakers- 
video selecting means for arbitrarily selecting one of 
reproduced video signals output from said audio visual devices 
by rear-seat passengers through a rear-seat controller; 

second audio- selecting means for arbitrarily selecting 
one of reproduced audio signals output from said audio visual 
devices by the rear-seat passengers through said rear-seat 
controller, or a reproduced audio signal attended on the 
reproduced video signal output from said video selecting means ; 

guidance audio visual signal generating means for 
generating a given guidance audio signal and a guidance video 
signal ; 

operating means for performing a predetermined operation ; 

control means for outputting a first control signal based 
on what sort of operation is performed by said operating means; 

first audio signal switching means for temporarily 
selecting the guidance audio signal in response to the first 
control signal in place of the reproduced audio signal selected 
by said second audio selecting means; 
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video signal switching means for temporarily selecting 
the guidance video signal in response to the first control 
signal in place of the reproduced video signal selected by said 
video selecting means; 

audio signal transmitting-receiving means for 
transmitting and receiving a light signal or a radio wave signal 
modulated by the audio signal output from said first audio 
signal switching means, and for outputting the demodulated 
audio signal to a headphone for the rear-seat passengers; and 

video signal transmitting-receiving means for 
transmitting and receiving the light signal or the radio wave 
signal modulated by the video signal output from said video 
signal switching means, and for outputting the demodulated 
video signal to a display for the rear-seat passengers* 

10. An onboard audio visual system having a plurality of 
audio visual devices; a front-seat speaker and a rear-seat 
speaker for outputting a reproduced audio from said audio visual 
devices; a headphone for rear-seat passengers for 
independently outputting a reproduced audio output from one 
of said audio visual devices arbitrarily selected by the 
rear-seat passengers through a rear-seat controller, 
comprising: 

operating means for performing a predetermined operation ; 

control means for outputting, through operation of said 
operating means, each of control signals having a first period 
of time Tl, a second period of time Tl + T2, and a third period 
of time T2 which appears after an elapse of the first period 
of time; 

compression-coding means for cornpressing and coding a 
reproduced audio signal output from said audio visual device 
selected by the rear-seat passengers; 

audio signal recording means for recording the compressed 
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and coded audio signal in response to the control signal during 
the second period of time Tl + T2; 

decoding means for reading the compressed and coded audio 
signal at a high-speed from said audio signal recording means 
in response to the control signal during the third period of 
time and for decoding the read audio signal at a high- 

speed; 

third audio signal switching means for switching the 
audio signal at a high-speed in response to the control signal 
during the third period of time T2 in place of the reproduced 
audio signal output from said audio visual device; and 

first signal -attenuating means for attenuating the output 
signal from the third audio signal switching means, which is 
sent as an input to said headphone, in response to the control 
signal during the first period of time Tl; 

wherein the third period of time T2 is set to such a time 
that a content of the audio signal decoded at a high-speed 
substantially comes to the same as a present one of the 
reproduced audio signal output from said audio visual device. 

11 . The onboard audio visual system according to claim 1 , 
wherein said control means comprising: 

sound field generating means, including an adaptive 
filter and a signal attenuator, for outputting a second control 
signal over a period of time during which a headphone is in 
use by detecting a state where the output signal from the audio 
visual device is input to said headphone, and for bringing on 
a change in a predetermined frequency spectrum of the reproduced 
audio signal output from one of said audio visual devices so 
as to supply the changed audio signal to the rear-seat speaker; 
and 

fourth audio signal switching means for switching, in 
response to the second control signal , from the reproduced audio 
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signal directly output from said audio visual device, which 
is being sent to said rear-seat speaker, to an output signal 
from said sound field generating means so as to supply the 
switched signal to said rear-seat speaker « 

12. The onboard audio visual system according to claim 2, 
wherein said control means further comprising: 

sound field generating means, including an adaptive 
filter and a signal attenuator, for outputting a second control 
signal over a period of time during which a headphone is in 
use by detecting a state where the output signal from the audio 
visual device is input to said headphone, and for bringing on 
a change in a predetermined frequency spectriam of the reproduced 
audio signal output from one of said audio visual devices so 
as to supply the changed audio signal to the rear-seat speaker; 
and 

fourth audio signal switching means for switching, in 
response to the second control signal , from the reproduced audio 
signal directly output from said audio visual device, which 
is being sent to said rear-seat speaker, to an output signal 
from said sound field generating means so as to supply the 
switched signal to said rear-seat speaker. 

13. The onboard audio visual system according to claim 4 , 
wherein said control means further comprising: 

sound field generating means, including an adaptive 
filter and a signal attenuator, for outputting a second control 
signal over a period of time during which a headphone is in 
use by detecting a state where the output signal from the audio 
visual device is input to said headphone, and for bringing on 
a change in a predetermined frequency spectrum of the reproduced 
audio signal output from one of said audio visual devices so 
as to supply the changed audio signal to the rear-seat speaker; 
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and 

fourth audio signal switching means for switching, in 
response to the second control signal , from the reproduced audio 
signal directly output from said audio visual device, which 
is being sent to said rear-seat speaker, to an output signal 
from said audio field generating means so as to supply the 
switched signal to said rear-seat speaker, 

14 • The onboard audio visual system according to claim 8, 
wherein said control means further comprising: 

sound field generating means, including an adaptive 
filter and a signal attenuator, for outputting a second control 
signal over a period of time during which a headphone is in 
use by detecting a state where the output signal from the audio 
visual device is input to said headphone, and for bringing on 
a change in a predetermined frequency spectrum of the reproduced 
audio signal output from one of said audio visual devices so 
as to supply the changed audio signal to the rear-seat speaker; 
and 

fourth audio signal switching means for switching, in 
response to the second control signal , from the reproduced audio 
signal directly output from said audio visual device, which 
is being sent to said rear-seat speaker, to an output signal 
from said sound field generating means so as to supply the 
switched signal to said rear-seat speaker. 

15. An onboard audio visual system having a plurality of 
audio visual devices; a front-seat speaker and a rear-seat 
speaker for outputting reproduced audio from said audio visual 
devices; a headphone for rear-seat passengers for 
independently outputting a reproduced audio from one of said 
audio visual devices arbitrarily selected by the rear-seat 
passengers through a rear-seat controller, comprising: 



45 



control means for outputting a second control signal over 
a period of time during which said headphone is in use by 
detecting a state where an output signal from said audio visual 
device is input to said headphones- 
sound field generating means, including an adaptive filter 
and a signal attenuator, for outputting a second control signal 
over a period of time during which a headphone is in use by 
detecting a state where the output signal from the audio visual 
device is input to said headphone, and for bringing on a change 
in a predetermined frequency spectrxam of the reproduced audio 
signal output from one of said audio visual devices so as to 
supply the changed audio signal to the rear-seat speaker; and 

fourth audio signal switching means for switching, in 
response to the second control signal , from the reproduced audio 
signal directly output from said audio visual device, which 
is being sent to said rear-seat speaker, to an output signal 
from said sound field generating means so as to supply the 
switched audio signal to said rear-seat speaker, 

16. The audio-visual device according to claim 1, wherein 
said control means is arranged on an operating display panel 
of said audio visual device so as to make operating functional 
buttons of other devices serve a double purpose. 
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ABSTRACT OF THE DISCLOSURE 
A control signal is generated by an operating means for 
being operated by a driver. In response to this control signal , 
an input signal to rear-seat headphones is temporarily 
attenuated or is replaced by another given signal or a 
transmisson signal from the driver. 
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Declaration and Power of Attorney For Patent Application 
Japanese Language Declaration 

T^cO£fc*<0|SK#t br. Sii£ilTC0ji*?a:arU*i-« As a below named mventor, thereby declare that: 



My residence, post office address and citizenship are as stated 
next to my name. 



i beKeve I am the original, first and sole inventor only one name 
is listed below) or an original, first and joint inventor (If plural 
names are listed lieiow) of the subject matter which is claimed and 

for which a patent is sought on the invention entitled 



"O^IBQARD AUDIO VISUAL SYSTEI'l" 



21 ^ft) Its 



the specificafion of which is attached hereto unless the foflowing 
box is checked: 



12 was filed on Aucrust 7, 2000 



as United States Application Number or 
PCX International Application Number 
PCT/JPOO/0529 0 and was amended on 
(if applicable). 



I hereby state that I have reviewed and understand the contents of 
the atK>ve identified specification, including the claims, as 
amended by any amendnrient referred to above. 



I acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56. 
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Japanese Language Declaration 



SLrv^s#l^ffi;tl*3KI 3 6 5 ia)w^&'r<mmmms x 

flE^««rClCte^K"i-2> 2:2: life. ff*«l<Sr^»L-Cv^5, 
Prior Foreign Applicjaition(s) 



I hereliy claim foreign priority under Title 35, United States Code, 
Section 119 (a)-(d) or 3€S<b) of any foreign application's) for patent 
or Inventor's certificate, or 365(a) of any POT International 
application which designated at (east one country other than the 
United States, listed below and have also identified below, fay 
checking the box, any foreign application for patent or inventor's 
certificate, or PCT International application having a filing date 
before that of the application on which priority is claimed. 

Priority Not Claimed 



(Number) 



(Country) 



(Day/MonthA'ear Filed) 



a 



(Number) 



(Country) 



(Day/MonthA'ear Filed) 

I hereby claim the benefit under Title 36, United States Code, 
Section 119(e} of any United States provisional appllcafion(s> listed 
below. 



(Application No.) (Filing Date) 

m:b^3 6 5 *(c) jc^-f <i**j]*i:ctc^«L^i-o ^ 



(Application No.) 



(Application No.) (Filing Date) 

(ttlJiB*^) (ffiHB) 



(Application No.) (Filing Date) 

(IBH**) (tBSB) 

I hereby claan the benefit under Title 35, United States Code, 
Section 120 of any United States appllcatlon(s), or3S6(c) of any 
PCT International appfication designating the United States, listed 
below and, insofar as the subject matter of each of the claims of 
this apptlcatfon is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Titl« 35, United States Code Section 112, I 
acknowledge the duty to disclose information v4iich is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.80 which became available between the filing date of the 
pn'or application and the national or PCT International filing date of 
application. 



(Status: Patented, Pending, Abandoned) 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
Imprisonment, or both, under Section IQOt of Title 18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent Issued 
thereon. 



(Filing Date) (Status: Patented, Pending, Abandoned) 
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Japanese Language Declaration 



^i^^^^^lfemm^ icMi. r ^Sldb* fcttftSA 

THHRELL C. BIRCH (Reg. Ma. 13.3a2» JAMES M. SUHERY 

RAYMOND C. STEWART (Rii:i95:iE5gg) BERNARO L SWEENEY {Peg. H^.2AAmi 

JOSEPH A. XOLASCH (Reg. Nq^2MI ' MICHAEL K. MUTTER (Heg. Hor^fiG}^ 

ANTHONY I. 8{RCH \^ N«USJj22U^ CHARLES GORENSTEiN iRfl«^.2SU2iU. 



POWER OF ATTORNGY: As a narred Inventor* I hereby appoint 
the fallowing attorney (s) and/or agent(s} to prosecute this 
application and transact alt business In the Patent and Trademark 
Office connected therewith 0lsi name and reghtraUon number) 



GERALD M. MURPHY {Reg. No. 28.9771 
LEONARD R. SVEMSSQN IReg. MaJML 
TERRY L CLARK (Reg. Nj._32J44j 
ANOREW 0. MEIKLE (Reg. No. n.m 



MARC S, WEINER (Reg. No. 
ANDREW P. REISH (Reg. n<j.JKU#C 
JOE M. MUNCY IBejjioJM^L 
C. JOSEPH f ARACl <Reg. No. 32,3501 



Send Correspondence to: 



JIRCH, STEWARL KOLASCH & BIRCH. LLP 

FAILS church: VA 22040-0747 
llLTTTOSriJS^BtlOD — 



Direct Telephone Calls to: (name anrf telephone nambai) 



BIRCH, STEWART, KOUSCH Si BIRCH, LLP 
TEL (7Q3J 2Q5-8Q00 





! — name of sole or first inventor 
1 Masahiro HIBINO 




'''^'•"nnvenfdj^ signature j™--— p^^g 
.y^^a^^y^ riarch 11, 2002 




'Residence ---r-T) 

Tokyo, Japan . ) 




— Citizenship 

Japanese 




Post Office Address 

c/o MITSUBISHI DENKI KABUSHIIQ KAISHA 


2-3, Marunouchi 2-chome, Chiyoda-ku, 
Tokyo 100-8310 Japan 




/- -^^^ name of second joint inventor, if any 
fQ r-OO Toyoaki KITANO 




Swdnd trivwtof's si^ia^^ i " Date 
^-^r^M Alny>^ March 11, 2002 




Resl<fenc4 j 

Tokyo, Japan ^r K^ 


mm 


"Sifeenshlp 

Japanese 




Post Office Address 

c/o MITSUBISHI DENKI KABUSHIKI KAISHA 


2-3, Marunouchi 2-chome, Chiyoda-ku, 
Tokyo 100-8310 Japan 


(S5Hi^;jS^{OiJt-i^5SJ?!#J2:*oV^-C tjf^acfclStKL* S^S (Supply similar infomiation and signature for third and subsequent 
^^^) joint inventors.) 



Page 3 of 4 



Attorney Docket No. 
1163-0399P 







.-^^-f^^"^''" °^ inventor, if any, 

^^-^ Ikuo SAGA 






Third Inventor's signature Date 

yk^UQ ^ aj^. March 11, 2002 






Residence 
Tokyo. Japan 


^ Citizenship . 
^ Japanese 






Post Office Address 
c/o MITSUBISHI DENK3 KABUSHIKI KAISHA 


2-3, Marunouchi 2-chome, Chiyoda-ku, 
Tokyo 100-8310 Japan 






Full name of fourth joint inventor, if any. 




an 


Fourth Inventor's signature Date 


•:"sr 




Besidence 






Citizenship 






Post Office Address 








Full name of fifth joint inventor, if any. 






Fifth Inventor's signature Date 






Residence 


™ Citizenship 






Post Office Address 
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